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NOVEL COMPOUNDS 



The present invention provides novel hydroxypyrrolidine compounds, their use as medicaments, 
composi t ion s conta ini ng them a nd proc es se s for t fa eir preparation. 
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Platelet adhesion and aggregation are initiating events in arterial thrombosis. Although the process 
of platelet adhesion to the ^^endothelial surface may have an important role to play in the repair 
of daxaaged vessel walls, the platelet aggregation that this initiates can precipitate acute thrombotic 
occtusion of vital vascular beds, leading to events with high morbidity such as myocardial 
infarction and unstable angina. The success of interventions used to prevent or allevuue these 
conditions, such as thrombolysis and platelet-mediated occlusion or refusion also comprom-ses 



i5 



20 



angioplasty. 



30 



A number of converging pathways lead to platelet aggregation. Whatever the inmal 
ZZZLm event is a cross-linking of j^^^^a^**—*-**^ 
rgTyco^ 

T'cJ^L is explained by their interference with this final common event. However, tins 

Thrombin can produce platelet aggregation largely independendy of other padxways but substan 
. of Jrornhin axe unlikely to be present without prior activation of plates by o*« 

excessive bleeding because they function as both aun-platelet and ana- 
^C^TSri^JU- a— . PP- 1^ - Global 

Z^^Occlud^ 

ctLno* 90. 1631-1637; Neuhaus K-L.ct.al. (1994) Ore«fc*>» 90, pp. 1638-1642). 

It has been found thai ADP acts as a key mediator of thrombosis. A pivotal role for 

~Thv the fact that other agents, such as adrenaline and 5-hydroxytryptamme (>HT. 
supported by the fact d^atothe ag«w, m& ^ noibo6 c 

serotonin) will only produce aggregation m the presence oi jm, 

efficacy of aspirin may reflect the fact mat it blocks only one source of ADP winch - ™^»«* 

T^L-depLent manner foUowing platelet adhesion (see eg. Antiplatelet Tnahsts 
" * T^TT^ed. J 368. pp. 81-106; AndplateletTnalists'CoDaboratioo (1994). B, 

^^^^^ 
"LeZlplatel* 



receptor offer significant improvements over other anti-thrombotic agents. Accordingly there is a 
need to find P 2 r (P2Y a op or P2T AC ) antagonists as anti-thrombotic agents. 

In a first aspect the invention therefore provides a compound of formula (I): 

X 



^ A / r2 




OH 



0) 

Wherein: 

R l isH,CH 2 R 5 orCOR s ; 

R* is alkyl or alkenyl C w . optionally substituted by one or more groups selected from alkyl Q. 

10 j, halogen; 

R 3 is cycloalkyl C M , optionally substituted by R 1 ; 

R* is H or alkyl optionally substituted by one or more halogens; 

R 5 is H. phenyl or alkyl optionany substituted by halogen, OR 8 , phenyl; 

r« is OR 8 or alkyl C«. optionally substituted by one or more groups selecu* from halogen, 
is OR*, phenyl; 



R 7 



is phenyl, optionally substituted by one or more groups selected from alkyl C«, halogen. 



OR*; 



is H or alkyl optionally substituted by one or more groups selected from halogen or 
alkyl Ci^; 



R 8 



30 

or 



a phannaceudcaUy acceptable salt or solvate thereof. 
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Compounds of the invennou can form ph^aceuticauy acceptable salts. The compounds of 
*e formula 0) can form acid addition salts with acids, snch as conventional pharrnaceuticauy 
-acc.ptabieacids.forex.mr^ mal cic, hydrochloric, hydrobromic, phosphoric, acetic, fumanc, 
salicylic citric, lactic, mandelic, tartaric, trifluoroacetic and methanesulphonic acds. 

Preferably the compound of formula (I) has the following stereochemistry: 



10 
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(la) 




*R 7 

0 3- ^ the stereochemistry is preferably 

Where k. — 
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3^1.2.3)<ri3 M lot«^ I .y^to.3-,n-3-pyn»Udi M l ; 



or 



phar0 u^«caDy acceptable salts or solvates theteof . 



* • , father Provided a process for the preparation of a compound of 
According to the invention there » further provxeeo. p— 

formula (I) which composes: 

23 CI 
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wherein R* is as defined above „d P is a po^. ^erabl, .-BuOCO. £ft R 3 R*NH, 

^ «' „d R< are as defined in (I). and a base, preferably toed.yl.nune or *re- 

XCCbLeenZOX^lOO^andnpdonaityd^-ov.nganyp.oecnng 
groups. 

». „ .,^<^ be added and renwved using knoen. reaction eon^^ 

F^echn, great* ™* ^ ye to ^ Cfc-nisny. edrted by « 

^^^.and^O^sinO^^.ndedinnn.TW 

Greene 4 P O M Wulz. Wiky-fcteacieMe (1991). 



OH 
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(««) 

protected, with a C.^s aiicyi a ,f ™-ferablv sodium nitrite. 

f . lv ^nitxilc at 2O80°C or with an alkali metal tumte, preferably sodaurn 
preferably accioiuo^ ut^;,- nr acetic acid and preferably 

at a temperature between CPC and 20*C. 

^^orre^Wc-be^by^aeo^^^aOV). 




(IV) 

wherein P is a protecting group, with a compound of formula V 



s 



(V) 

150°C. 

f formula (IV) racemate Ls described in Okada et aL. Chetn. Pbarm. Bull 
The preparanon of the formula (IV) racema« described in Scbaus, et aL, J. 

(1993), 41, 13*8; the preparafconof fbrn^ <*0 coan ^ ^ 

Org. Chem. (1997), 62. 4197-9; the preparation of a compouno 
described in EP 508687. 
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N 




(VI) 
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^ „f Cannula (VI). wbctc R*is n-propyU is preferably carried 
Theprep^ouof^co^^-^^ R , ^ p^ted as described abov. 
outby reacting acon^^oftom^^ 0 f aninencblotocarbon 

^aperacid, preferably ^° tape ^^ oto ^^r^^^ 
solvent such as dichJoromcthanc or a mature of dxchi 
^peraturebetweeuO-CandSO-C 

«iwrH,R 5 where R 3 is defined* formula (I), me 
b. For compounds of formula CD R - W • using an aldehyde 

^scH^oudinedb^a^ 

(R 5 CHO) and a reduong agent, pwtaaWy ^ ^ prcfciab i y 

hereafter removing any P^"**™^ ^ ^^tbylfdnnamide, 
0 carrie4oucin*epres^«^ 
tetrahydrofuran or a mixture 01 acernm 
^^pcrature between 0°C and 50°C. 



8 



^ v oi /-r>rc s where R s is defined in formula (I), 
T^dlS^^ hi 

anbydndeCCRCO^Oora i dievctohexylcarbcdiimide, and a base preferably 

- prel cra bly ^ ■ carboa yl ^da.clc orN.h removmg any p.o^ 

^Hy^neor^soprepylctby^ 

poups. The acylation is preferably earned out tttapejaI ure between O'C 
dicbiorotne.hane, chloroform or tetrabydrofurax, and preferably at temperature 



and50°C 
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All dov*1 intennediaics form 4 ftuthfit aspect of die U.~>*on. 
isolating or purifying the product. 

c«.»«y ..v^ctam.no. """^"^T ^ ic ^.f.fco»>sd«o S i S »o»>B 
tom l»= c or«i.bobcMroI«.<i» „^ cono iic^doetoiMer«aAo»*'» 

^ _T». "T^. ^onan^v, tachrfin, «. -a — * 
a^mbosis such «5 tep «• mtomboos. v«x«n» 



, a- ., km rf.o«va»e»i».S'*le'»" ,lisMse:ot ' n ' tep ° !VC °' i °° 
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process in the va^cuua conditions such as asthma, in vmtca P 

the uie ot a convent «ccoritoJ to *e 
fc ccc.pcoec, C ^ „, ^ ccpcciail, 

„ conip c OT d«=c«rei»S».t» i »™ no °- 

.. .«„d,eto.«»«i/er*e"r»«y>. 1 » ,, « fi " m °' 

h t» ^^uTo, so^e". * -be*--" 

administration, or by rectal w"™» 

XUcc^^^-^t^^ 
mlstta lo a pd.leotcco!.ot"»>*«» ! - e - 4 - 

, ^*«co«>poui><lsot<l»iovonleiim>>»e 



10 



■« the finely divided compound with a carrier substance, .g. a mono-, di- or 
One possibility is to mi* the finely include sugars and starch, 

polysaccharide.asugaralco^ 

Alternatively the finely divided coropound may * «^ b ^ ^ desired dose of the 
^cure may also be dispen se d i n to hat d ^atmc capsules, each con g 



active compound- 

, , neW dMded powder into spheres which break up during the 
Anoaerpossibmcyistopr^ 

inhaler, e.g. that known as the Turbuhaler ^ ^ a ^ 

menmbaledby the patient. With du, system the aenve c mpo 
^stance is delivered to the patient. 

• the compound of the invention may conveniently be 

Thepharmaceuricmcomc^^ 

tablets, pills, capsules, syrups, powdery c*gmn ^ or suppositories for rectal 

Cutaneous solutions, suspenses for parenteral ad 

administration. 

te admixed with an adjuvant or a carrier, e.g 

Fororaladn^istradontho^^ 

setose, saccharose, sorbitol ^^^^ olj ^ ylpyn oUdone, and a lubricant such as 
ceUulose derivadves. a binder such as ^paraffin, and the like, and d^ 

stearate, calcium stearate, ^^T^ M prepared as described above, may 
Xsscdmto ^^^^^a^Z *~ arable, geladnctalcun, 

, ^ compound may be admixed with e.g. a vegetable 

For the preparation of soft gelatme capsule the ^ ^ ofthe compound using 

either the above o-doned excipien^ ^ 
10 starches, cellulose derivadves or gelatme. Also hqu* 
filled into hard gelanne capsules. 

r^n may be in the form of syrups or suspensions, for example 

soluuonscontamingthecornpnu^ 
3S glycerol and propyls glycol. Optionally sue w 
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flavouring agents. s*-«j« 
known to those skilled in 

i« Tn the examples die NMR spectra were 
j „ a variaaUiutyInova300or4OU5pci. w«*OCL spectrometer, FAB 

SSQ7000, «^<^ a ^ . ^ 
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(APCt)404(M+H*. 100%)- 
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b> C ^Lu^"e, tq-^ethyle^ ester 

purified by chromatography (SxO., ethyl 
compound (332g). 

, MSCAPCD^^K-.lOO*). 

„ J u,.,a-ph« w i^ro [ „v,^»i-^"><' J ' ,blo> - 

— — ' 

ester 

acetic acid (223ml) and water 
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, , a*50tnl) followed by methanol (50ml) 
bv azcotropic distillation with toluene 
the residue dried by azeo y f mturattd with etfaer (50ml) to anoro 

^' yjs::^ 

— powder that was ico ygaa 

solid. 

, 1 o-^ J 5C^H.m>.6.^a<.H.<l>.«*< 1 K• 
^3HC^>»<**^^ 
te „,^ oa».*« «■* '^1, 13t0 a W * o, 9 C3H, o. 

„s (AP cn««406 (100*)- 



)the method of Ex^e 1. step b). 
30 MSCAPCD3l5^H-BOCr.l00*). 
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ester 



10 



MSCAPCDSWCM+H-.IOW). 



\5 



-•^^rr^ — — — 



3BT 
20 ester 



eswr 

, o using (lS-rram>2rpheayl- 

MSCAPCr.snCM.H-.^OO*). ) 578 5 76(lft n0. 

s .u^c«*«*^;**^ l . BJ3 , t ».-».«<** 



Example 4 
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, t ^^^iDgthecornpoundofExaxnplca, 

***** nf Example 1. step a; 1 **" J * 
P^d according to method of Examp 
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stepe) 



MS (AW * " - 26 OH 

. •rrr.^---- 



( >5^propyitlilo> 



ai^thyVethyl ester. 

l rion of the product from E^ lcl 
^^lanupc <p4ri) was added to a solu Uoridc (prepared as 

des^C.*^**^^ 

^aopr^^!.^ ^ <0*> . — — 
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m » for 4S horns d*> «i* T>,e 

^^^^^^^^ 

MS (AKB+TO 10 °* > - 

'ZZZZZ^ 



10 



toioeac (3X). The residue was « 
l6h oa fSK >give t heti t lecan 1 poundC0-33g). 

. ** 



Example 6 



pyrroUdinoL 



30 
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. a (T*t Lett. 1995, 36, 6033) (0.27g) was 

, . The combined organic pnas»cv»a^ 

d ichlatomcthanc:mcthanol, 99.1 as 
^5(^1)570^,100%). 

^srr^ — - 

^ (02l) w»^«>*» l » io ° ,,f,hCI,,0< "' CtfiWnSKP 
!< ,taDoa<>f««'« , ° l0,,g0,1 „. 
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MSC APC0456(M + H b ,100%) 



(J H.tas>.J.22aH.te»>- 1 - 58(5H -* 



Exarop^ 7 
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10 



(0.0MS>- 

' mscAPCOSWIM^.I^). 

,131 (2H. m). 7.20 <«• 534 <1B ' 
^ 5 H^O^O.O)«^*- 7 ^ ( ^ m) , 3 . 72(lftn 0.«U 1 H.-). 



s). 

Example* 

^ m MA acetic anhydride (0-046ml> and 
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• h,«w»w«>»<l" i,, >' ia '' K,,: " Jr0Cl,1<,riC 
>' * **" - purified * 

CSiO., d.cbloiomethane.mc 



give 



betide compound (0.06g>- 



MSC ^CD454(M +I r,l00*). 

, , 1Q ««.m) 5.T7-5.86(lH.m), 5.09-5-16 

. -* 



— 

^trace (4 ml) as anticoagulant. The tubes ^ 

/rFD. composition I^^ 1 J - maintained at 37^. row 

{Urih * a ^^A with 95% 0/5% CU- an" $ minutes aL 

, .. tnt . of datelet suspension werean«« «^„ 0 «sn (Sigma, F 4883) 

,, „ 3 rnl anquots or pu»» «• Human fibrinogen w 1 * 

ajjd 8"Suip" if w ^ve final concentrations * „ -jocose), respecDvely. 

C °^T»tt) ^ 3Q0 dM (10 ^ 15 ^Z™^ M * 
doitable protein ins ^ added in a volume of \5V\u.*>^ 

• well ^es -ere measured asms «he ^ „ ^ 

tcapottfc* «> weU Dl _ ^ QOOC or a Dynatech MRX were u»«~ 

30 Aggcc^ *** Either a Bio-Tec Ceres 900C or a uy™ 

tfaeplate reader at oeunin. 

pUte reader- .. ficmre- Saline 

. „ ta m was read at 660 om to establish a ^ ^ 

xbe absorhance of each well m the pla»was w ^ well m a volume of 10£ «> * 

solution of test compound was aooeu hakeD f or 5 mm on an 

final concentration ox w, 
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Ae2ce<*atioi> at this point was 

rtrrr^ 

agaip at 660 mo- 
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Claims 



Z A compound of fo rmute^ 



N 



B 1 



Wherein 

10 «. h^S^' snbsuwccd by * 7 ; 



R * is H or aDcyl Ci* "rTbstitoted by halogen, OR . Jb-tf ; 

R « is OF- or alky* Cu* opu 

R ' is phenyl. opttonaUysuftsnuw** 

. h^^byoneor.ore^s^^^ 01 
^isttordVyl^opdonaDy-bsmotcdby 



alky 1 C " ; ^ ..i* or solvate mewof. 

20 or apt 
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(la) 

3 - ^thesttreocbemistryisptcf^y 

W* cK " u1 rtr solvate thereof- 

K^maccutically acceptable salt or soivaie 

, • i r^r m which R isn-Pr 



_ _ [( ,^ic»d^y>)»«*»'i- 5 -* n>t,l<bi0) ' SH " 
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n * , 3M .4B(Ui'^D-l-HV"tox ) «h.y»-4-P-WP« y<» 



combina» OD p 

p bairns t to 5 for use in therapy . 
, according to any one of claims I to 
7 . A compound accoruiBB areven iion of 

. <f/»aMindiettcatoi6ntorprevenw 

. ^rfing to any one of claims 1 to 5 ^ v^lar disease 

and angina. T*»veudon of 

, _ - use in die treatment orpre vcuu 

angina. _ ^nrises adnuais* 0 ** 11 ** to 



„ ^^^table salts or solvates 1 
or ph*maceu«cally acceptable sal v claims 1 to 5 in 

compound according to one of clauns 



a patient suffering nui^ 

, «ne of claims 1 to 3. 
, 0 according to any one of c 

which comprises. 



1 
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00 
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" th R^R^NHt wherein R 3 

Zitf „ . <tofi»=i in (I), and abas* andopaonaUy 
groups- 

•i- rHR 1 whe«R 5 U defined in fbnxadad). the 

(R s CHO) and a reducing agent 

, „ 6 fc ^ R < ?« defined faifonnola (I), the 
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ABSTRACT 



The invention y nremration. 



The invent .^^s for their preparation. 

compositions containing them and processes P 



